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This invention provide, an inflatable structure, imoervious 
to fluids and built up of supposed plies of n,b, e rized fabric 
or the like, which can be readily fabricated in large dimeters, 
of 30 - ,hes,or more, and in long lengths. 

•' .^ e ; i ^i^? rovidc3 a ***** of manufacturing such an 
inflatable : ^c^re which coaprieee curing under heat and press- 

Ure - " C °^^ eU 0F SlnJlar ^« -ccessive lengths of an 
assembly constituted by a plurality of superposed plies of 
rubberized -fabSlc^r. the like .Tapped around one another with 
ataggered Joint* .the assembly including inside the innermost oly 
a material which will prevent the opposed surfaces of this ply 
f ror. bonding together. 

The resulting product is flat and has the external aoo^ararce 
of a conveyor belt, but it ha, a passage way extending throughout 
its length. By clamping its ends and fitting an entry valv-^ t*. " 
"belt" can be inflated to for. a bolster, filled with, liquid 'as 

tank, or by making suitable coupling connections to the ends 
inctcd uf clamping, the structure c-r. be employed as a hose. 

era cases it is convenient to provide the assembly with 
a tube of rubber, polyvinyl chloride or other suitable thennoolacti 
"Uriel devoid of fabric a, th= innermost W , in which CZ , Q 
the ^.^icn-preventing material xay be provided £s a coating on 
mt-rior of this tube. ih c r.a-kbly nay also include an 
..braoion resisting cover, which may be of the same material 
Ui.t inner tube. 

:n, constituent pile; are oreferably of woven fabric contain- 
u ,.vnu,etie y.irn, such for cx:.,.plo as nylon or ierylene 
.:i:.t..red Trade :,,,:<), rusberizea with n,t,.al or synthetic 

The fabric ,lies ,.ay, hoover, be i,,..,egnated by other 
which will ea.M and bond toother in the press, such for 
> • ie ,u polyvinyl chloride, 'a mixture oi polyvinyl chloride 

i:rll ° rubb#r ard or;h -" 3yi, -^le thermoplastic materials. The 
i...- need not, however, n.-ccsarily be of wove fabric. Thuo 
' 3y ' in 9alt - bl ° --r.ui-t of filno o. r.ylor. or tor'-K 



727582 



of latcx-i . predated non-wov^n . :\bric or :f paper impregnated 
;.ith a thermoplastic muter! -.1 , jr a r.sir:. 

Inflatable 'belts 1 ;..idw ae Jcicribcd -save Bay be utilized 
.11 inflatable bolsters, c.;;. 3d inches in uir..:.ctcr and 12C feet 
in length, for use in sup -art : r.c the roof in a coilicry, as 
:>illo/. tanks for thu ti\./_- rrt of liquid in bail: or. roaa vehicles, 
a- flojLtl.ng boonr.^ for ir. harbours to >. , uvcnt the spread of 
flo:*.tlr. t ; oil froar. oil loading installations ani as ho3es nanufne- 
tared in lor.j lengths for c.::c".ency sup^lieu of water or fuel oil. 
They may alio be used, who:*, inflated, us docksidc fenders 9 weights 
at ar.o end, floating in an upri.;ht position a;;>inst the dock ail 
and anchored thereto by chains. 

i r desired the hose ...ay tc provided with a double or multiple 
internal pass3;:c way by liyinr; an internal ;-ly or plies of 
r-jbb/.rl r.wJ fabric across the interior of the innermost folded 
ly ■.■.it'.*, uhesion- prcvor.t i,\r material between the opposite /face 
of tr.a . n -or.nai ply or . li ja and the surface*, of the ir.r.erviost ply 
dach innomost ply will then foru when the hose i^ inflated an 
internal longitudinal b-ihi.j.nd which will operate to prerer.t aur-e 
of contained liquid when ..no h ae is usee as a pillow tarn: , or to 
provide separated pasaar.j ways for the containment and conveyance 
of si. fj/ent fluids when :si ; / a ho^e or boon:. 

In the case of a :.'ili.o>: >.ank the builch:acs are lightly per- 
forated to equalise distribution of li-ruiu into the various cor..- 
p?.rtr.:-2nts. In a hose of ultipl bore they ar^ not ; .erfsrated. 

.he process of rr.ar.uf act. ire is continuous and f.ere is no 
restriction, except for t.ansyor^ difficulties, or. the length of 
".^o which can be produced in on j pi^cc. In this respect the hose 
is produced exactly as a convjyor belt is ...ade, in that a built 
up carcase is assembled in a fir 5 ** state and fed into a press and 
v .Icar.ized length by length successively with overlaps, and coiled 
up :. ain after vulcanization. 

The hose can accord ,.:^ly c-2 manufactured in lengths of up to 
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1000 ft. ar.d its diameter is restricted only by the width of the 
press available, oir.ce the hose, although of larger diameter, is 
produced in a flat state, it is, like a fire hose, e «y to coil, 
in fact, it coils exactly as if it were an ordinary conveyor belt. 
T::e resulting coil is stable and compact and can easily be 
transported and handled. The hose will run off the coil freely 
in the flat condition and only becomes round in section when inter- 
nal pressure is applied. On emptying, or upon deflation, the hose 
returns to the fiat, state and can be reidily coiled again. Other 
10 rubber hoses of large diameter which have been built on mandrels 

are intrinsically round and do not coil satisfactorily so that they 
con only se handled in extremely limited lengths. 

The adhesion-preventing material may be constituted by a powder- 
ed, liquid or. -el -like -.aterial such for example ao ground mica, 
whiting, talc, starch, clay, an emulsion of wax with or without a 
silicone, aulphonatcd castor oil, a mixture of sulfonated fatty 
acid, a polyethylene glycol, clycerine, or methyl eel lulose or 
polyvinyl alcohoi in gel or paste form. Methyl ce.iulose and 
polyvinyl alcohol leave a film within the cured assembly which is 
.>., .oluble in water and car. subsequently be washed out of the structure. 

Altem.itivsiy, chs adhosi in-preventing material may be in sheet 
: .ins ana e suet- rated , fcr -=>:q:-pie, by a sheet of metal , vulcanized 
-- .= ■: , a-.-ed rubber hydrochloride, or polyvinyl chlorics or other 
vinyl polymer. In this case the sheet also acts as a former. ..hen 
t-.ch a former is used, it ia in r.:o~z cases desirable to provide a 
parting agent between the fonwsr and the innermost ply in order to 
prevent the innermost ply . raa -ticking to the former. Preferably 
the parting agent is provided as a coating on the internal surfaces 
of the innermost ply in order to prevent them from sticking together 
}C coring handling and advance o." the :;uperposed plies to the press. 

.'repara'.icr.s of chalk, talc or zinc stearate powder or combinations 
of t.iesc would normally be usci as surface coatings for the rubber 
ir.nercc.it ply. It is also poj-itle to coat a metal fon.er with wax, 
■-r a sill can a rr-.-ise release . .:.t, or to coat the former wi;..-. .-. 
r.oat resisting inert vcmi... l-ycr to prevent ads L ,n a; - tr.c :V:>s ;.~ 
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to it dorin fi vul= 3 ..i = , tion . rhe lMrt varnun Mjr congi3t Qf a 

silicone rosin, and reparations of p- y-tetra-f luor-ethyier- 
«y aloo be e,pl. : ,,:. If the foraar u Qf ^ 

synthetic rubber ,,.,^co of a coating of chalk or talc on 
tne surface of ;hc uncrad inner ply vail bo sufficient to pre- 
vent ad.no.ion. 1, ,,, c ,.., o; the former beln- Ba ;o of a 
temperature resist, inert material such as no ?arx . 

ing agent will be necessary. 

The former, when of ricid materiul . nay have rounded edges 
a.-.c tM, servos to eliminate the production of sharp creases at 
ed 5 „ of t,e innermost P ly when the assembly is cured in the 
,ra.„. :h, former nay conveniently be a metal plate having a 

- ic.<ne^ or the order oi l/s». 

•her. proauclns an mna-.aU. alructur. of =„„ slderable len£th 
t,c fonacr will be *.« „„ „ ltMniwn froo Mch preMed 

-to th. next ler.-th to o. pro Msa . In ^ cajB _ however _ Qf ' 
shorter s tn,ctur,a intend Tor „ puiow tan,, or spln booa5 
"* :0reer 0 "" n4 for «* ful1 ^ngth of the asa»bl, and 0o 
- ir " : ' aaMeM ' r - T " f"'"«t. withdrawal, the fomer 
be apUt Unatoolnail,. •„.„, th, f„™. r My be ai ,.^, ed 
'■rom ew WBtJct ,„ uh ^ ^ ^ ^ ^ " 

ca;aing the edge o:' one hair t-« .-c* 

half to ride over the other half, where- 
-;on it may easily bo withdrawn. 

'*« the former is of rubber or other elastic material it 

-y con,ain embedded longitudinal yams so that it may expand 

-ewsys under pressure to ensure moulding of the inner ed, es 

o: the assemblage ,,a nevertheless be capable of being withdraw. 

-,thwi S9 over a considerable length without breaking or stretch- 
nj unduly. 

The invention will now be further explained with reference . 
o the accompanying diagrammatic drawings, i, which:- 

?iZ.l is a tran,ver 3e action through an inflatable .truc- 
•re nade m accorca.,,c with the Invention, 
_ .;" iC ; 2 13 3 diaCr " 8 illustrating the fabrication of the 
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Figs. 3 and 4 are secti .nal views illustrating alternative forms 

of pro^s for use in accordance with the invention, 

r'ig.5 is a section through an internal ply for use in making 

a hose with a double internal passage way, 

rig. 6 shows the resultant hose after curing, 

'lg« 7 shows the resultant hose when expanded, 

Fii:s.8-10 are sectional views illustrating alternative fores 

of end closure, 

rig. 11 shows an appropriate form of former, 

rig # 12 illustrates the rr.o-lding of an assemblage round a 

forn.er, 

Kigs.l3A, 3 and Z illustrate successive stages in the 
fabrication of a rubber former with embedded textile yarns, 

Fig. 14 illustrates tha canufacture of a hose with reinforcing 
rubber rods and 

rig. 15 illustrates a hose with reinforcing fabric strips at 
it s edges. 

The hose shown in "ig.l, which is suitable for* uso as an 
inflatable bol3ter, consists of an inner tube 20 of rubber, a 
series of surrounding plies 21 of rubberized fabric having longitu 
dinally staggered joints 22 end an external abrasion resisting 
cover 23 of ruober. As . v-ic^tcd in ar.2, tr.s inner tube 20 of 
rubber, containing the ac::jri:>n preventing ingredient and either 
lorr.ed as a tube or constituted by a scrip d: rubber folded into 
tubular form with an overlap joint, is fed forward to form the 
innermost layer of a carcase as it travels forward. A strip 21 
of rubberized cloth is drawn frox a roll 2U of the cloth and 
folded around it to for.u a ply having an overlap joint 22 which is 
stajgered in relation to the joint (when present) on the tube. 1'h.i 
procedure is repeated to apply in succession further cloth plies, 
using cloth of progressively, increasing width and staggering the 
joir.is ir. successive piles. The outer covering of rubber is ther. 
applied. ihe carcase is then vulcanized, length by length, betw-i-o 
the top and botto::. pL.tons 25 (Mg.3) of s baiting press, edge 
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moulding bars 26 being provided if desired. These need not 
necessarily contact the outer edges of the hose as illustrated 

but can be used simply as spacers between the platens 25. 
When the inflatable structure is intended for use as a round 
hose, edge moulding bars 26 with concave inner faces' may be use 
in the press to ensure that the edges of the moulded structure 
will bo convex and that it will inflate to a circular hose of 
uniform wall thickness. 

If the hose is required to have reinforced edges and an 
outstanding fin 30 at each edge additional plies 29 of rubber! 2 
fabric (Fig.4) are superimposed upon the edges of the carcase 
beneath the rubber covering, and the press will include top and 
bottom edge moulding bars 27 in addition to the platens 25 and 
the moulding bars 26. 

If the length of cloth in a roll is insufficient ta maJce-u, 
a full length of hose, each ply may be made up of successive 
lengths of cloth jdned end to end with an overlap bias joint at 
^5? 

The reinforced edges, when provided, can be used for attac. 
ment to the hose of clamping plates for use in dragging the 
inflated bolster forward or, in the case of a floating boom, f 0 , 
supporting weight, anchor plates or the like. 

Figs.5-7 show the production of a hose 20 having a divided 
internal passageway. In this case the innermost ply 3 l la f old , 
as shown in r'ig.5 with adhesion preventing material positionea 

as indicated at 32. In the finished hose the portion 33 of the 
innermost ply constitutes an internal bulkhead. 

When the hose is to be used as a pillow tank or bolster ice 
cio.,c ends can be formed in a number of ways. Thus the ends of 
the hose can be flattened after trimming and clamped by bolts )<. 
between metal brackets, as shown in U g . 8( or drlUed ^ 
with washer,. As an alternative to the use of metal and as sho,„ 
i.-. :-l G =.9 and 10, the anti-adhesion material may be omitted at t. 
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erica of the hose so that all ..no plies occo:..c vulcanized* to C other 
at the ends. In this c;.: it say be desirable to turn the 
fabric plit-a altcrr.t-.aly over t..o «nd fi r ..lC), or to provide 
edditi nal reinforcing .-lies 29 (rir.9) of rubberized fabric 

re m - wo ends of the carcase ana use an end moulding bar in the 
press. 

reference has already been nade to the jse o: a former and 
a suitable former 34 is shown in rig.li. ihe former has rounded 
ec C es 35 which ens;re tr.at no sharp crises will be formed at 
the et^s of the tube 2C constiuutln- the innermost ply (i-i £ .l2). 

fi t ~s.l3A, 3 and w illustrate the fcncatUn of a rubber 
former having embedded textile yarns. ..s show, the yarns 36 
are laid on a sheet 37 of rubber, which is rwarda folded arour. 
the yarns and vulcanized. 

~h-.r? creases at th..- 3 d C *c of the innermost ply say also be 
avoided, as shown in :-i : .U, by including i.t tha structure to be 
cured lon-itudinal rod. ;f a/ vulcanized or >c..;i -vulcanized robber 
'iho press includes concave ce'pe .soaldinc bars 2u. 

-harp creases can also be avoided by incorporating in the 
interior of the carcase a soai-cured inner tube made up and test- 
ed eefcre it is incorpsv.it into the structure, ihe use o. a 
oa-i-cures' inner tub- prevents tr.e production o: sharp creases at 
tho c.i cs of the inn-.-raast ... A y surin r . vulcanisation because the 
sfci-sursd layer o: rue. ..• :a:a not flow „o any appreciable extent. 
'Ihe -oer-e of se:-i-vul ee.isst :or. v/il. so such that as each as 
po—ible of its resistance to the format. on o. flow creo„cs is 
obtainec, whilst it is still pos-ible to obtain a C ood bon; at the 
overlap joint, and to the textile ply to which it is adhered. The 
cht ce of exact de G ree of semi -cere for the optimum balance between 
tnes: conflicting re ;ui rements will depend on the nature of the 
individual ruboer ce..;po.-.i ti .r. ir. question. 

sh.-.r;: creasas can aLuo "o ivoidcd, no shown in Fig. 15, by 
using an jr.vulcaniz *e flattened rubber t is,: 39 o. the innorco.-t 
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?ly and incorporating longitusinally extending fabric stripe 40 
within the edges of this tube. Jy the use of fabric having good 
strength and elongation properties (e.g. staple nylon fabric) we 
can ensure that the fabric strips, which becomo bonded to the 
rubber tube, act as formers to give a finite radius of - curvature 
at the ed^ea and prevent subsequent cracking. 

reference lias been made above to tha use of plies of woven 
fabric wrapped with staggered longitudinal joints. As an 
alternative the plies nay consist of the ...ate.-ial known as tyre 
cord, i.e. a rubberized fabric having substantial warps and light 
wefts which suffice an_y to hold the fabric together, .hen such 
Tabric is used to make the inflatable structure ic is lapped 
helically in atrip fon:. around a preformed inner tuba of rubber 
or the like, or around a suitable flat former, in pairs 
op rosing layers in which the warps extend helically in opposite 
directions and incline to the axis of the structure at 
approximately t.-.e ideal an^le o: 54° 45*. 
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THE EMBODIMENTS OF THE INVEiTIOi IN WHICH AN EXCLUSIVE 
PROPERTT OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. A method of manufacturing an Inflatable structure which is 
impervious to fluid* and is built up of superposed plies of rubberized 
fabric or other material which will cure and bond to an adjacent ply under 
heat and pressure, which method comprises curing under heat and pressure in 
a conveyor or similar press successive lengths of an assembly constituted by 
the superposed plies, which are wrapped around one another with staggered 
joints, the assembly Includin g between the opposed surfaces of tne innermost 
ply a material which will prevent said opposed surfaces from oonding together. 

2. A method as claimed in claim 1, in which the innermost ply is a 
tube of rubber, polyvinyl chloride or other suitable thermoplastic material 
having no fabric reinforcement and the adhesion -preventing material is pro- 
vided as a coating on the interior of thiB tube. 

3- A method as claimed in claim 1 or 2, in which the assembly includes 

an abrasion resisting cover. 

A method as claimed in claim 1, in which ths adhesion -pre venting 
material is constituted by a withdrawable former disposed within ths assembly . 

^ • A methoa as claimed in claim u, in which a parting agent is provid- 

ed oetween the forcer and the innermost ply. 

6. A method as claimed in claim <♦ or L ;, in vnich the former is a strip 

of metal witn rounded edges. 

7 - A method as claimed in claim U, in which the former is a strip of 

vulcanized rubber. 

•'->. A method ao claimed in claim 7, in which the former contains 

embedded textile yarns. 



V- A aethoa as claimed in claim 1. in which tne press includes edge 

ac^lling oars . 
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10. A method as claimed in claim 9, in which the edge moulding bars 

nave concave inner faces. 

*!• A metnod as claimed in claim 9 or 10, in which the press includes 

up and bottom edge moulding bars for forming ribs at the edges of the inflat- 
able structure. 

I 2 - A method as claimed in claim 1 or 2, in which the innermost ply is 

so shaped that the structure has an internal transverse bulkhead. 
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